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ABSTRACT 

A model of occupational choice based o 
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OCCUPATIONAL CHOICE: ABSTRACT 

Michael J, Boskin 

The multinomiial extention of the logit decision model is , 
applied to the daoice of occupation by individual workers to jiest some " 
important implications of the theory of human capital. Our results 
for €lL1 population siibgroups confirm our a priori expectations from 
human capital theory that workers will tend to choose those occupations 
with the highest discounted present value of potential future earnings ^ 
the lowest present value, of expected earnings foregone due to unenqploy- 
"ment and the lowest training cost relative to net worth. The relative 
weights given to these three' variables in choosing occupations varies 
markedly by race and sex. White males tend to weight expe^cted earnings 
much mor^ heavily relative to earnings foregone due. to unemployment than 
black males or females of either race. The price ratio suggests that 
for white males measured unemplcyment includes a not insignificant 
amount of voluntarily enjoyed productive active (leisure or job search). 
For the other population subgrbups, the price ratio is reversed and 
hints of risk-aversion or nonpecuniajy costs involved in unemployment. 

These results are then employed in an analysis- of the effects of 
a national wage subsidy scheme on the selection probabilities for ^ach 
occupation. The change in selection probabilities tieperidfi upoi} 

both the change in expected earnings , earnings foregone due to unemployment 
and training costs and the relative weights used in making a choice of 



occupation. Since t&e wage subsidy varies inversely in absolute and' 
relative value with market wage rates below the target wage, the subsidy 
increases the eicpected future earnings in the low-wage occupations. It 
therefore also increases the opportunity cogt of work foregone to train, 
or. search, for another Job. The net effect of the wage subsidy on 
selection probabilities is thus complex; roughly speaking, it raises 
the probability of selecting low-wage occupations, but this result 
varies across population subgroups. 



WAGE SUBSIDIES AMD OCCUPATIONAL CHOICE 



By 

Michael J. Boskin 

. Department of Economics 
Steuiford University 



V 



revised, November 1973 



The material in this project was prepared under Grant No. . 
91-06-72-28 from the Manpower Administration, U.S. Department of Labor, 
under the authority of title I of the Manpower Development and Training 
Act of 1962, as aanended. Researchers undertaking such projects are 
enqpuraged to express freely their professional judgment. Therefore, 
points of view or opinions stated in this document do not necessarily 
represent the official position or policy of the Department of Labor. 



f 



Table of Contents 



Page 

Abstract ^ • • . . • i 

List of Tables iv - 



A Conditional Logit Model of Occupational Choice . lla 
Wage Subsidies atod Occupational Choice ....... 17 



^7 
I 



iii 



^ERLC 




List of Tables 



Page 

I. A ConditionaO. Logit. Model of 
Occupational Choice 

1. Occupation Ghcuracteristics for 

Population Subgroups 10 

2. Relative Weights Given to Occupation 

Characteristics. 12 

3. Sample Calculation of the Present Value 

of FuU-Time Earnings by Occupation. • . . . 15 

II.' Wage Subsidies and Occupational Choice 

1. Relative Weights Given to Occupation 

Characteristics. .............. 26 

2. Effects of a Wage Subsidy on Wages 29 

3. Effects of a Wage- Subsioty on Occupation 

Attributes • • ' • 31 . 

U. Estimates of the Effects of a Wage Subsidy 

On Selection Probabilities .......... 3h 



8 




i. 



J 



— ^ 



A CONDITIONAL LOGIT: MODEL OF OCCUPATIONAL CHOICE 



By 



Michael J. Boskin 
Department of Economics 



Stanford Uniyersity 



revised, October 1972 



9 

o ■ • . 

-ERIC 



A CONDITIONAXi LOQIT MODEL OP OCCUPATIONAL CHOICE * 
^ by . 

Michael J. Boskin ^ * 

I. Introduction • / 

The theory of human capiteLl"^ provides a convenient framework 
for analyzing the choice of occupation by individual workers. The 
present paper is- devoted to an investigation of the implications of 
this framework. Section II briefly discusses^the human capital 
approach to occupational choice. Section III reviews the conditional 
logit statistical ?iodel elaborated in McPadden [1968]. Section IV 
discusses the generation .of the data. Section V presents the empirical 
results of this study, i.e., .tiests of hypotheses about the variables 
influencing occupational choice and estimates of the relative weights 
given to variables in selecting an occupation. Section VI offers a 
brief conclusion. 

The Human Capital Approach to Analyzing Occupational Choice 
The application of the theory of human capitaa to occupational 
choice is simple and strolghforward. In choosing among occupations 
(defined broadly enough so workers in, different occupations ar^ not 
perfect substitutes) a potential worker will weigh the benefits — 
poftential eaminga and nonpecuniary returns:^-- and costs ~ of training, 
foregone earnings, etc. The worker will invest in changing occupations 
1 

See Becker I196U] cmd Schultz [1962]. 

2 ' 
See, for instance, Fleisher [1970] . 



ohly if the retixrns €u:e sufficiently large to make the particular 
chfiinge of occupations the most profitable use of his limited resources. 
In this simplest formulation, we would always expect to find 

workers in those occupations with the highest discounted present value 

-3 U J 
•of future potential /earnings. * However, given imperfect capital mar- 

kets, resources for investijig in oneself will not be eqtially accessible 

to all workers, yhe wealth poBitioa of an individual will partially 

determine his cj^pability "of making any parBicular profitable investment 

in himself. 

It is thus clear that decisions on occupation chc^ice will be 
governed by the returns — primarily expected potential (full-time) 
earnings < — '^and costs — priiqarily training and foregone potential earnings 
relative to the wealth position of the individual worker in alternative 
occupations. That is, the probability that a worker i will enter a^ 
particular occupation J will be a function of the relative present 

values of potential post-investment lifetime earnings, E, training costs 

- m • 

and foregone earnings relative to wealth, rr- , and the present value of 



3 . 

Abstracting for the mement from any differential nonpecuniary. costs 
iand benefits among occupations. • 

More rigorousOy, the worker must choose simultaneousOy : (l) the optimal 
number of occupations over his lifetime; (2) the^ optiirial length of 
stey ih each occupation; and (3) the optimal sequence of occupations. 
That is, we have an integer dynamic programming problem. Therefore, 
our worker will always be in an occupation which enables him to maxi- 
mize present value consi^fi^rinA all possible' occupational shifts . 



expected income foregone due to unemployment , U*, in alternative 



.occupations;^ i.e., 



"il" 


• . j > • • • 


'"in* 


^il 


til 

• • >TJ > • • • 

i 


-is.) 
"i 



' (1) 



We turn pow -to a discussion of the estimation of such a relationship. 

A ^Conditio nal Logit Model of Occupational ChoinP^ 
If ve a^^siuae preferences are such that all occupations have a 
.positive selection probability for each individiml, that the odds that 
a particular occupation will be chosen ovei: another is independent of 

* * ■ ■ ■ * 

the presence of other possible occupations, and that the determination 
of the odds of choosing alternative occupatidhs is additively separable 
in its arguments representing the occupation effect ahci the individual 
worker effect, we may invoke certain theoi'ems proved by McPadden [I968]. 
These theorems essentially alloy us' .to" write the selection probability 
in "the, form » . ' 



5 . . ■ 

Sio>.^°™?^^*^S'' T ^ appeal to- stochastic choice ^ 

! Si «^«fPl«. following Block and IfexshaJc. [196O] we may ad^t 

?hr,^^y?ff^*^! probaljility of each outcc«ne is proportioS^ ?o 
the utility derived from, the choice. ■ t>o 

■ Sr hir'I^^T °^ McFadden [1968] . This astima- 

tor^has also >een used to study choice of college by "R^er and MiSer 



? -1 

Pi. « { I exp[D(k) -D(J)J} / . (2) 



The weight b(k) assigned to an occupation is a fxmction of the attri- 
liutes of the occupation. The individual obse^vea a vector of variables, 
J^, such as wage rates, ijnenrployinent rates, training costs, eto.\ for 
each occupation. The b^k) which determine the selection probabilities 
are given by o ' \J\ 

. b(k) = B(Xj^,9) , (3) 

*^ ' ■ ■ ■ ^ ". ' ' ' ■ • • ' ■ 

whejire 6 is a ve^or of unknown parameters specifying the functional 

form of B;- For each individual, define a variable ^f, =1 if occupa- 

tion k is selected and- f , « 0 otheivise. vThen I f^ « 1. To 
\ - ; k«l ^ 

estimate 6, we obsemre that the likelihood of. a given sample is then 



m h f 

n p ^ . ' : ih) 

i«l k«l • * , 



Then» 



m n 



log 



L » ^ I I f. log{ X eSp[B(X. ,6) - B(X.,e)]} (5) 
i«l k»l ^ k-l#^ . * J . 



"iThe^mftthod of maximum likelihood can be applied to (5) to obtain an 
estimator for 9 with optimal asymptotic properties. McPadden [1968] 
shows .that the estimator jfor the case where X. and 6 aire \ 
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Kxi vectors ana . B is the linear function B(X-,e) = e'X is consistent 
and asymptotically normal. Thi3^result is used to construct approximate 
large sample confidence .bounds • for the estimates. 

. We thus have for our case of a linear function of occupation 
attributes that the ratio of the odds of choosing occupation j over 
occupation k is given by 

i.l e ^ 

■■ ,. e ' ■ • 

Taking logarithms yields - 

• p ' ^ 

the log of the odds oceupatioii J . will be chosen over occupation, k ; 
is a linear function of the attributes of the occupation. Thus, we " 
have the multinoml^al extension of traditional logit analysis (see Theil 
[1969] for another discussion of this statistical problem) . 

IV. . The Data 

We begin our discussion of the empirical results with ah explana^ 
tiori of the generation of the data. We estimate- the present value of . ' 
expected lifetime whole income (expected wages time hours available 
for work, assumed = SOOO) for individuals in our sample for various 

bccupations they might enter. Our observation^, are taken from the I967 
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Survey of Economic Opportmity, a Retailed set of 30,000 interviews of 
.predominantly low-income households; for a discu^ion of this data, 
.see Hall [1973] or Boskin [1973]. First,. v^, estimate the expected 
real hourly wage rate facing each individual as a function bf hiff 
personal characteristics . ^is formulation is suggested by recent 
advances in the hedonic method of price measurement J We employ here 
an extended version of the particular type of wage equation proposed by 
Hall [1973], i.e. , we adopt an analysis of variance regression model: 

log (J) Y'Z... (8) 

where :the Z's represent personal characteristics such as race, sex, 
age, location, education, health, union membership, occupation, 6tc. 
We run separate regressions for each race-sex occupation groTjp, thereby ' 
allow±6gT"c\jmplete set of interactions between these and all other 

a addition, we- allow interactions between union membership 
location; otherwise, all effects are assumed independent. 

These results are not without Interest in themselves; the" inte- 
rested reader should consult Hall [1973] and Boskin [1972]. 
For our purposes,- however, they are important because they give us, for 
each individual, a method of estimating the wage he/she faces in. each of 
eleven broad occupational classes. In addition, we can estimate how 
that wage.rdte va^-ies with age'. We thus can predict the course of 




"^See Hall [1973]. 
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potential lifetime earnings for each individual in each of several 
occupations he might choose to enter. Of course, several refinements 
have to be made* We must at least attempt to allow for productivity 
grovth; current twenty-year-old workers will be working with an improved 
technology when they are forty, so we must estimate this productivity 
growth and adjust the wages of current ' forty-year-old workers accordingly 
to estimate wage rates facing twenty-year-old workers twenty years 
from now. We estimate a constant rate of productivity growth from the 
average anmial rate for 196O-197O. We also assume future 'potential 
earnings are discounted at a five per cent rate of interest; modest 
variations in, the discount rate do not affect the results.^ 

We thus estimate the present value of expected lifetime potential 
earnings as 

65 W .K (l+Y)* - *o * 
t"t^ (1+r) o 
where - 

^•V.^ the present value of potentijSLl work time remaining be- 
tween age at t^ and age 65. . 

W^ = expected wage rate in year t . ' 

• H^. = hours available for work in year t , 2^,000), 
/ ... « .. ■ ■ 

Y = ejspected rate of productivity increase; assumed to be 

constant at the average annual rate from 1966-1970. 

' - r a discount rate; assumed to be five per cent. ^ 

The second variable used in the study is the ratio of an index 

t) ' ■ - 

of training costa to current net Morth^^ We use ..tlie data derived by 

5 ^ 

A sample calculation for a representative individual is il'dsented in 
Tiable 3« . 

9 

Net worth, is defined as cashable net worth, including the value of 
consumer durables and excluding the value of human capital. 



• Scoville [1966] on specific training requirements by occupation. . Out- 
of-pocket expenses are assumed to be one-third of foregone earnings. 
Foregone earnings are computed by multiplying the present wage rate 
by necessary work time foregone in retraining. We then take the ratio 
of training cost to net worth, the assumption being that the worker 
finances his retooling out of hisi own resoiirces. 

The final variable we examine in this -study is expected lifetime 
earnings lost due to ■unemployment. If tljne spent unemployed was com?- 
pletely unproductive, i.e., contained no element of leisure or invest- 
ment in search activity, the worker would be indifferent, cet. par ., 
between two occupations, one offering $1. more in the present veLLue of 
future full-time earnings , the other offering $1 less in expected 
earnings foregone due to unemployment. We could then subtract expected 
earnings foregone due to unemployment, (net of unonployment insurance) 
from expected full time earnings and use expected wage income as the 
focus of study. If, however, the measured unemployment includes a 
component of leisure or search, the time spent unemployed is valuable . 
and the worker will require less than a $1 decrease in relative expected 
earnings foregone due to unemployment to be indifferent to an occupation 
with a 41 larger lifetime full-time earnings potential. We have there- 
fore separated these two components of ejcpected Income in order to 
attempt to test this hypothesis. We estimiate the expected duratipn 
of unemployment in a manner analogous to our procedure to efltikate 
wagM."'"^/ We estimate analysis of variance bedonic unemployment equations 

1966 was a year of relatively full employment. Projecting unemploy- 
ment over the life cycle based on this data is the most reasonable 
procedure available to us, but could result in misestimation ^ 
relative unemployment by occupation varies over the business cycle. 



of the Hall-type (see Hall [1970 ]) by regressing time unemployed on 
a set of per«onal characteristics. We thus get an estimate of the 
e;)cpeoted unempioyinent facing a potential worker in eash occupation, 
and hov this unemployment varies by age. Following the procedure des- 
cribed above for potential earnings, w^ estimate the present value of 
potential earnings lost due to vinemployment by using a formula similar 
to (7) in all but two respects. We replace H. , hours available for 
work in year t , with , expected hours lost due to unemployment 
and we replace w^ , the wage, by (w^ - I^) , the wage net of the 
hoturly equivalent of luiemployiaent insurance. "^"^ \ 

Va • Bnpirical Results \ . 

Tables 1 and 2 present our empirical results, disaggregated by 
race and s^x. .-(rable 1 presents occupation characteristics . such as 
discounted present value of potential future earnings', discounted pre- 
sent value of expected lifetime earnings foregone due to unemploy?ient , 
and our estimate of the ratio of training costs to net worth. Since 
real wage and unaaployment rates, even within race-sex groups (hoiding 

other variables, such as education, constant) differ substantially from 

12 

occupation to occupatlQn, the substantial variation in our variables 
la hardly aurprlaing. These variables suionarlee the inifo«atlon (paten- 
tially) available to the vorker in choosing an occupation."^? 



unemployment i|is\irance is based; on 1966 figures, and assumed to grow 
at the rate for the 1960-7O period. 

12 

See Reder [1955] for a discussion of these differentials. 

.■^•^e do not claim that they are the only ones which cohCeivably could 
affect occupational choice; rather, we assume that the influence of 
other variables, e.g., those measuring tastes for certain types of 
work, ia small relative to the variables considered here. 
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Table 1 



pCGUPATICrW CH/U^AeTpiSTlCS POR POPULATION SUBGROUPS 
(thousands of dollars) 



Present Value" 
of Lifetime 
Whole Earnings : 



Ratio of Esti- 
mated . Training 
Costs to Net 
Worth: 



Present Value 
of Lifetime 
Earnings Lost Due 
to Unemployment: 



Kfean for 

Adopted 

OccupatijOns 



Total .63 
White Males" 97 
Black -Males 1^2 
White Females 52 
Black Pemales 16 



Total 0,20 

White Males 0.38 

Black Males 0.I9 

W]hite Pemales O.19 

Black Female s 0 . 13 



Total 1,2 

White Males 1.2 

Black Males '2.6 

White Pemales 0.8 

Black Pemales 0.3 



Standard 
Deviation for 
Adopted Occupations 



56 

63 
6h 
U8 
26 



1.8 
2.9 
1.6 
1.6 
1.5 



3.6 
2.0 
8.2 
6.0 
8.6 



Mean Deviation 
for Non -Adopted 
Occupations 
(non-adopted ) 
( - adopted) 



i6 
,0.7 
l.U 
-5.1 
-12.8 



0.25 
0.08 
0.70 
0.28 
1.02 



^0.16 
'0.15 
-1.60 
-1.93 
-5.28 



Source: Computed from 196'7 Survey of Economic Opportunity 



-R\C 
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The data offer tigDste latere at ini; insights into the vorklngi of 
labor markets • The most obvious is the fact that opportunities and 
outcottts. vary markedly/wSni iadividuals ~ both within and across 
population subgroups — as evidenced by the large standard deviation 
of all variables. It is also interesting to draw some inferences across 
population subgroups. Relative to other population subgroups, white 
males enter occupations with far higher training costs (the higher 
foregone earnings included in the numerator is mostly offset by larger 
net worth in the denominator). In addition , the mean deviation for ' 
the non-adopted occupations for all three occupation charactet-i^tiea 
is much smaller for white males than the other groups. Given age, 
education and the like, occupation thus makes less relative importance 
to white males than the other groups. Finally,' we note that blacks 
(male and female) have a much larger mean deviation of the ratio of 
training costs to net worth; this implies^ the non-adopted occupations are 
" relatively more expensive, for blacks than for whites . 

Table 2 presents our evidence on- the- relative weights given to 
earnings , unemployment and training costs, : The results for all popula- 
"tion subgroups confirm our a priori expectations from human capital - 
theory that: l) workers will tend to choose those occupations with 
the highest discounted present value of potential future earnings; 
2) workers will tend to choose those occupations where retraining costs, 
in relation to net worth, are lowest; and^S) workers will tend to choose 
those occupations vhere, cat. var . i. the discounted present value of 
eipected earnings foregonis due to uneaployaent is lowest. "^^ 



iJi ' ■ 

Ihe predicted probsbilities for -adopted occupations ranged vrp to ■ig^ 
three times the pl-edi-cted probabilities if random behavior vas observed 
(ptobabilities equal to the percentages of jobs In each occupation).* ' 
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All effects have the expected sign and almost all are measured 
quite precisely. . 

The most striking result is that white males tend to weight 
training costs and expected income foregone' due to unemployment relative 
to expected full-time earnings much less heavily than the other groups. 
This is consistent with the hypotheses of differential access to finan- 
cing of training and education costs and of differential risk aversion. 

It is instructive to examine the ratio of the coefficients for 
expected full-time earnings and expected earnings foregone due to unem- 
ployment . ° This figure varies markedly by race and sex. The expected 
earnings foregone due to unemployment does not appear to exert much of 
an influence on white males. The price ratio of trading pne dollar in 
full-time earnings. for twenty dollars in decreased earnings foregone due 
to unemployment suggests .(perhaps) that measured unemployment for white 
males includes a not insignificant amount of voluntarily "enjoyed produc- 
tive activity ~ for example, leisure or Job search. For the other 
population subgroups ~ females, many of whom work part-time and/or on 
and off throughout their lifetime, and black males, the price ratio is 
reversed. F'br example, white females appear to be willing to trade a 
dollar less in foregone earnings due to unemployment for . twenty dollars 
of full-time earnings . This strongly hints of risk-aversion or non- 
pecuniary costs involved in white female unemployment. 



T5 



■me results^are similar when the training cost variable is left out 
of the equation. These results are available upon request from the 
author. It also should be pointed out that the likelihood ratio method 
may be used to test hypotheses about the coefficients. 
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VI. Summary and Conclusio n . ' 

^ " ~ ' 

We have applied the conditional logit decision model to the choice 
of occupation by individual workers to test some important implications 
of the theoSry of human capital. Our empiriceil results are quite con- 
sistient with the. human capital hypothesis that workers choose occupations 
to maximize the discounted present veilue of potential lifetime work 
time. Allowing for jjnperfect capital markets by including training costs 
relative to wealth and for unetti^loyment by including the discounted 
present value of expected earnings foregone due to unemployment also 
yielded results consistent! with a priori expectations. 

Our conclusions apply to all four major race-sex population sub- 
groups.; The apparent differences among subgroups are consistent with 
well known labor market phenpmena. y 
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Table 3 



Sample CeLLculation of the Present Value of Full-time ■ 
Earnings by Occupation for. a Representative Individual^ 



^ - Present Va3,ue of Pull-time Earnd.ngs 

Occupation ( thousands of dollars ) 

Professional/Technical . 13!^ 



Parmer 



CrcLftsman 



Farm Laborer 



*Whiti 



76 . 



Manager 

Clerical ^ ■ . ' 

Soles 



99 
9t 
109 



Operative „ \ 05 

Private Household 67 
Seryipe 06 



59 



Laborer '83 



e male, high school graduate, aged forty. 
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•1.. Introdttctloo > ' ' 

' In a previous study (BoaUn Il97ltl), I have developed a pr6b*- 
. Mlistic model of occupational choice by individual workers. Ihat study 

estimated the wtfijShts, given to a veqtor of occupation attributes, such 

' a ' ■ ; 

as e3q)ected future eami^g8 and income foregone due to unemplpyaent 

' t ' 

training cojts, etc., in choosing among occupations. Several proposed 

public policy, programs directly (^d indirectly) affect these (relative) 

occupation ittributes,. and are thus likeJy to. affect occupational choice. 

Among the most prominent of these proposed programs is a national wage 

bill subsidy. This projgram would supplement , ap sort of a negative 

payroll tax, the market wage. paid low wage workers; Since expected 

wages vary, from occupation td occupation for a given individual, the 

wage subsidy tends to make low (market) wage occupations relatively ' 

more appealing than in the "absence, of the program. .However, by raising 

the (total) wage in low wage occupations, it increases the opportunity " 

cost of foregoing current work in order to train,, or look for , a Job 

in another occupation. The purpose of the present paper is to provide . 

a rough estimate of the net direct effect of a wage subsidy on the 

choice of occupation of vari'ous groups of workers."^ ^ , 

. Toward this end, section 2 briefly discusses the conditional 

logit model of occupational choice and my earlier results on estimates 

of the weights given to various occupation attributes by different 

population subgroups in choosing among o.cc\5>ations. 



1 • , ' . • . ■ - 

Indirect effects , such as those working through expected unemplcymeht 
and changes in the relative (market) wages structure due to long-run 
shifts in the supply of workers among occiipations , are not dealt with 
here. Also ignored are thj^, effects of the taxes necessM7 to finance 
the program. ' ' 



Section 3 describes the wage .suj)aid3f plaf" and how it affects 

_ %e-_^«le*^^?-?^""<ies 6i the variables influencing occupational choice. 

Section U presents some eiapirical examples of the efifect on the 

probability workers of different races 'W sekes will select each 

" . ■ • i- S 

?t ejeyen^oc^^^ due t.o a particular wage- subsidy plan. 

ife shall demonstrate that, .even with our relatively broad groupings 

(of occupations, a-wage subsidy plan is likely to alter selection pro- 

babilities substantially/ ' 
■ •■ ' • • • 

Finally,, section -5. piresents a brief sxanmaiy and conclusion. 



i 



2. A Model of OccTOationeJL Choice 

The apBUcation of theory of human capital to occupational 
choice .18 simple and sl^ralshVortfar^^ In choosing among occupations 
(defined broadly enough so \irorkers in different occupations are not 
perfect substitutes) a potential worker will weigh the benefits — 
potential eai-nings and nonpecuniary returns and costs of training, 
foregone earnings, etc. Th^ worker will Invest in changing occx^ations 
only if th<^ . returns Ere sufficiently large to make the particular 
chaiage of occupations the mos-b profitable use of his limited resources. 

In this simplest jfor^i^ulatlon, we would always expect to find 
oworkers in those occupations ^rith tlie highest diacounted/present value 
of future potential earnings. However, given imperfect capital mar- ' 
kets, resources for investing in oneself , will not be equally accessible 
to all workers. The wealth position of an indlvidiiai win partially 
^ determine his capability of Braking any "parfcicular profitable investment 
in himself. , 

It is thus clear that decisions on occupa^tlon choice will be. 
governed by ' the returns — primarily expected potential^ (full-time) 



2 • - • 

See, for instance, Flelsher [1970]. > 

3 ' ' " ' ■ • 

Abstracting for the moment from any differential nonpecuniary costs 
and benefits among occupations. 

k ^ 

More rigorously, the worker mxs.t choose simult^eousJy ; (l) the opHmal 
nuffiber of qccupations over his lifetime;. (2) the optiiaal length of stay 
in each occupation; and (3) the optimal sequence of occupationa. That 
is, we have an integer dynaiRlc programming problem. Oherefore, our 
worker, will always be in on occupation which enables him to maximize 
present value cc^sld^riajj;^ all possible occupational shifts . 
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earnings — and costs — primarily training and foregone potential earnings 
relative to the wealth position of , the/ individual worker. in alternative 
occupations. That is, the probability that a worke? i will enter a 
particular occupation J will ba a function of the relative present 
values of potential poat-investment lifetime earnings, E, training costs' 

and foregone earnings relative to wealth, |- , and the present value pf 

■ • i ■ , 

: expected income foregone due to unemployment , U , in alternative' 
occupations;^ i.e., > - 



'in' "il'- 




•"in 


'^il 


• • "y^ » • • • 


'in 



(1) 



Assumii^that the weighting ^f fhd^^^^^^^^ 

selection probabilities is linear and invoking ttfe .logistic functional 
^form for the- representation of the probabilities^ yields 



i,1 e K 

^ik • . 

■ e • . 



^is formulation may be motivated by an appeal to stochastic choice theory 
For exa^le f ollowing Block ancl Marshai. [i960 ] we may adopt a^del wS 
fJ6r:hrcSSce °' '"'^ "^"^ proportional ??^the utility derived 

6 ' ' ' . 

A fuller discussion of this derivation is preagnted in Boskin [197^^]. 
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where X represents the vector of earnings , training cosjis, etc. , 
and 9 are the \feights to be estimated. / 

Taking logarithms yields 

P. ■ 

log ^ = 6'(Xj - . ■ . (3) 

the log of the. odds occupation ^-J will be chosei^ over occupation k 
is a linear function of the attributed of the occupation. *' Thus •we 
have the multinomial- extension of traditional logit analysis (see Theil 
[1969] for another discussion of this statistical problem). 

We estimate 0 by the method of maximum likelihood; McPadden 
[1968] has derived this estimator and demonstrated that it is c£)nsis- 
tent; its asymptotic normality property is used^to construct approxi- 
mate large s^ample- confidence bounds for. the estimates . 



We begin our disciassion of the einpirical. resulta with an explana- 
tion of the generation of the data. We estimate the. present veuLue of 
expected JLlfetime whole income (expected wages time hours available 
for work, assumed = 2000) for individuals in our sample for various 
occupations they might enter. Our observatibns are taken from the* 
1967 Survey of Economic Opportunity; for a discussion of this data, 
see Boskin [1973]. First, we estimate the. expected real hourly wage 
rate facing each individual by a regression of hourly wage rates on 
personal characteristics such as race, sex, age, location, education, ' 
health, iinion meinbership,- occupation, etc. We run separate regressions 
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for each r^ac&rsex occupation group, thereby allowing a complete" set 
of. interactions between these and all other effects.' In addition we 
allow tnteracti'ons between union membership and location; othen^ise, 
all effects sure assumed independent. 

These results give us , for each individual , a method of esti-^ 
mating the. wage he/she faces in each of eleven broad occupational' 
classes. In addition, we can estimate how that wage rate- varies with 
age. We thus can estimate the course of potential lifetime earnings' 
for each individual in each of several occupations he might choose 
to' enter. Of course . several refinements have to be "made. ,We must 
at least attempt to allow for productivity' growth; current twenty- 
year-old workers 'will be working with an improved technology when 
they are forty, so we must estisnate this productivity growth and 
adjust the_^ wages of current forfcy-yaar- old workers accordingly" 
to estimate wage rates facing twenty-year-old workers twenty years 



from now. 'We estimate a constant rate of j productivity growth from the 
average annual rate for 196Q-19TO, We also assume future potential 

- _ - .. ... — ...... ■. 

o - • I . ^ . ' _ ' ■ • . 

earnings are discounted' at ft five per cent rate of iriterest; modest 
•variations in the disc ourit rate do not" affect the results. 

We thus estimate tlie present value of expected lifetime potential 
eeimings as " / * 



VSi: r^Xt [-,:,-^--'t''tive l^diviaual IS presented 



p.v. - r {k) 

t«t (l+rr o 



vhere 



P.V.^ = the preset value of potential work time remaining be^ 
" 'tween age at t^ and age 65. 

Wv " 5= expected wage rate in year t . ' 

. = hours available for work in year t. , (= 2,000); * 

Y = expected rate of productivity increase; assumed to be^ 

^ constant at the average aiiriual rate from I96O-197O. 

y:: r . a discount rate; assumed to be five .per cent. v 

The second varii^ble used in the study is the ratio of an index 

o 

of training costs to current net worth. We use the data derived by 
ScoviUe [1966] 'on specific training requirements by occupation/ Out- 

_oJCrrpocket__jBxpenaea--are^ssumed^ta---be~^^ 



Foregone earnings are computed by. multiplying the present wage rate 
by necessary work -time foregone in retraining.. We then take the ratio 
of training cost to net^'worthj- the assumption being that the worker 
fineuaces his retooling out of his own resources. 

The final variable we examine in this study is expected lifetime 
earnings lost due to unemployment. If time spent unemployed was com- 

■ -SI f . 

pletely unproductive, i.e., contained no element of leisure or invest- 
ment in search activity, the worker would be indifferent, cet. par ., 
between two occupations, one offering $1 more in the present value of 



9 

Net worth is defined as cashiable net worth, including, the value of 
consumer durables and exclxiding the value of human capital. 



Vfuture full-time earni,ngB» the other offering $1 less in expected 
earnings foregone due to unemployment. We coxald then subtract expected 
earnings foregone due to unemployment (net of unemployment insiarance) 
from e3q)ected full time earnings eind use expected wage income as the 
focus of study. If, however, the measured unemployment includes a 
comporient of leisure or search, the time Spent uneinployed is valuable 
and the worker will require less than a $1 decrease in relative expected 
earnings foregone due to unemployment to be indifferent to an occupation 
with a $1 larger lifetime full-time earnings potential. We have there- 
fore separated these two comp^ji^ts of expected incane in order to 
attempt to test this hypothesis. We estimate the expected duration 

of unemployment in a manner analogous to our procedure to estimate 
10 

wages.' We thus get an, estimate of the expected unemployment 
facing a potential worker ija^ach^occupation^ ^d hw-this— unemploy^ 
varies by age. Following the procedure described above for potential 
earnings , we estimate the present value of potential' earnings lost 
due to unemployment by using a formula similar to (3) in all but two 
respects . We replace , hours available for work in year t , with " 
u^ , expected hours lost due to unemployment and we replace w^ , the 
wage, by (w^ " "^t^* hourly equivalent of unemploy- 

ment insurance. 



1966 was a year of relatively full eii5)loyment . Projecting tanemplqy- 
ment over thfe life cycle based on this data' is the most reasonable 
procedure available to us, but could result in mlsestimation as rela- 
tive unemployment by OQCupation varies over the business cycle. 

■^"Hinemplpyment insurance -is based on 'I966 figures, and assumed to 
grow at the rate for the I96O-7O period. 
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Table 1 presents our evidence on the relative weights given to 
earnings, unemployment and training costs.. The results for all popula- 
tion subgroups confirm our a priori expectations from human capital 
theory that: l) workers will tend to choose those occupations with 
the highest discounted present value of potential future earnings;. 
2) workers will tend to choose those Occupations where retraining costs, 
in. relation to net worth, are lowest; and 3) workers will tend' to choose 
those; occupations where, cet. par ., the discounted. present value of 
expected earnings foregone due to unemployment is lowest*"^ 

All effects hav? the expected sign and almost all are measured 
q\ilte precisely 

- The most striking^ result is^thatjrtiit^^ 



training costs and expected income foregone due to 'unemployment relative 
to expected full-time earnings much less heavily than the other groups.. 
This is consistent with the hypotheses of differential access to finan- 
cing of training and education' costs and of differential risk aversion. 

- It is instructive to examine the .ratio of the coefficients for 
expected full-time earnings and expected earnings foregone du6 to unem- 
ployment. This figure.Varies markedly by race and sex. , The expected ' 
earnings foregone due to unemployment does, not appear to exert much of 
an influence on white males. "The price ratio of trading, one dollar in 



predicted probabilities for adopted occupations ranged up to three 
•times the predicted probabilities if random behavior was observed (pro- 
babilities equal to the percentages of jobs in each occupation) . 

"'■■^e i-esults are similar when the training cost variable is 'left out of i 
the equation. These results are available upon request from the author. 

^ It also should be pointed out that the likelihood ratio method may be- 
vised to test hypotheses about sthe coefficients . 
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full-ilme earnings for twenty dollars in decreased earnings foregone due 
to unemployment suggests (perhaps) that measured vinemployment for white 
males includes a rtot insignificant amount of voluntarily enjoyed produc- 
tive activity — for example, leisure or job search. For the other 
jjbpulation subgroups ~ females, many of whom work part-time and/or on 
and off throughout their lifetime, and black mailes, the price ratio is 
reversed. For example, white females appear to be willing to trade a 
dollar less in foregone esLrnings due to ufiemployment for. twenty dollars 
of full-time earning^. This strongly hints of risk-aversion or non- 
pecuniary costs involved in white female- unemployment. 

These -eatlmatea of the weights given to variotis occupation para-' 
meters may now be used to estimate the effects of changes in these 
parameters on occupational choice. To one example of such change, 
that occasioned by a wage subsicty, we now turn. ' 



3. Wa^e Subatdies 

Ttie idea of a wage subsidy has been offered as an alternative 

income maintenance prograiii to the negative income tax, especially by 

those concerned over the labor supp3y disincentives of a negative 

income tax. Die idea is simple, but less familiar than the NIT. The 

wage subsidy pro-am would Supplement the wage rate employers are willing 

to pay low-wage workers , by a government grant, e.g. in the fopn of a 

negative payroll tax. The government would define a target wage rate, 

W» , and pay the employee a certain percentage, r , of the difference- 

between W» and the market wage, w . Analytidally , the wage subsidy 
lit 

results in a 

w =,w + r (W* - w) , ' 
where w is the wage inclusive of the subsidy component. 

It is important to note that, with a fixed target wage and. aharing^^ 
rate, the subsi^ not only raises those wage rates below the target, 
but it also results in a greater absolute and relative increase the 
ISSer the wage. Thus, the wag^ subsidy makes the low wage occupatons 
relatively more attractive. An example of this eqtiiaization effect is 
presented in Table 2, where We examine the effect of a wage subsidy with ' 
a target wage of $U and a sharing rate , of 1/2. -"-^ ' 



vnr.r^"^v,*^^* "negative payroll tax" will be "borne" by ^he 

worker; the argument is analogous to the case of the payroll t^ beini 
^ borne by workers. See Brittedn [1972]. payroii tax being 

^^Of cpurse, this effect is accentuated as r or W« increases. ' 
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Table .2 , . 

. Effect on Wages, of : a ' 

i ■ . . 

Wage Subs rdy With W* = $lt and r = 1/2 ' • 

. % ■ ^ ■ ■ ,- 

Wage Before Subsldbr . Wage Ihcluslve of Subsidy 

$1.00 $2.50 

1.50 2^75 

2.00 ^ ' " 3.00 

2.50 , ' ■ " 3.25- 

3.00 3.50 

. 3-50 3.75 

U.OO l».po • 

Ihus , such a sxibsidy program subotantially increases the expected life- 
time earnings in lov-wage occupations."''^ 

The vage subsidy also affects our other two variables. By 
raising wage rates it increases the foregone income during a period 
of training to change occupations. Hence ^ training costs will increase 
for persons facing a wage below the target wage. The subsidy also 
raises the opportunity cost of time spent unen5)lqyed and eaqpected income 
lost due to unemployment. 

Table 3 presents an exanple of the present value of lifetime 
full-time earnings , training costs and value of income lost due to 
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It can also have an important income effect on human capital investment 
and hence future wage rates. Recall we are conditioning on current 
- education. To the extent the subsidy fosters an increase in general 

(as opposed to the type specific to 'an occupation)^ human' capital invest- 
ment, otir results will understate its long-run effect. 
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unemployment for each of eleven brood occ\Q)ational groups "'"'^ before and 
edTter the imposition of a wage subsiijy program with W* = $1* and 
r « 1/2, It is clear that the subsidy substantially alters eai?h of 
these three variables influencing occupational choice. The greater 
relative change for blacks and females occurs due to their lower 
market wages. Obviously / these groups benefit most from the wage 
subsidy plan. ; . 



V 



IT 

'The classic discussion on occupational wage'^ifferentials is, of 
coMrae^ Reder [1955]. - 
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Empirical Estimates of the, Effect of a Wage Subsidy 
On Occupational Choice 

'We may now^pply the weights estimated in Table 1 to the changes 
reported in Table 3 in lifetime earnings, income lost due to unemployment 
and. training cost induced by the wage subsidy scheme. Table U presents 
these estimates. i\s should be evident from the discussion above, the : ; 
wage subsidy (with a $1^ target wage jand a 50J« sharing rate) subst^^^ 
alters the estimated occupation selection probabilities in favor of low- 
wage occupations. The change In selection prjbabilities , however, varies 
markedly by race aiid sex. The change 'in probability depends upon both 
the 'change in the variables such as lifetime earnings and the relative 
weights given these variables in the selection process. .Referring back • 
to Tdble 1, we recaU. that white men and women place relatively greater 
weight on expected lifetime earnings than blacks of the same race - 
'andHdiat--f%mal«s-pla4cf-,re^lati^^^^ greater vfeight on expected earnings 
foregone due to unemployment than do males of the same race. Hence , 
for examples, the greater relative, change in lifetime earnings for 
black males than white males (due. to a lower iaarket wage) is offset - 
by the greater weight attached to lifetime" 'earnings, by whites . 

ae selection probjibllities change most markedly for wMte men. ' 
For example, the selectipn probabilities for operatives, service and 
farm laborer increase by fourteen, twenty-four and fifty-two ^percent of 
their pre-subsidy probabilities, ^respectively.. For black females, on 
the other hand, these three occupations are less likely to be chosen, 
since the wage subsidy dramatically increases the (heavily, and negatively, 
weighted) value ofiexpected earnings foregone due to uiiemployment . . 



y ■ ' ^ Table h : 

Estimates of the Effect of a Wage Subsidy On Selection Probabilities; 



White Males 



Occupation " 

Professional/Technical 

Farmer 

Manager 

Sales 

Craftsman / ^ . 

Operative 

Private Household 

Service. \ 

Farm Labor ' : 

Laborer 

Clerical 



Prof essi onal/Technlc al 
Parmer 

Manager 

Sales \ , 

Craftswoman 

Operative 

Private Household 

Service 

Farm Labor 

Leborei: 

Clericed 



No 


With 




Subsidy 




p unan^ 


lh.Q% 




-11^ 


6.2 


8.3 


• 3U 


15.3 


13.2 


-lU 


9.7 


- 10.3 


6 


11.8 


ll.lt 


-3 


. 8.5 


.. 9'. 7 


lU 


-5.3 


7.7 


U5 


7.2 


- 8.9 


2\ ■ 


1».8 


7.3 


, 52 


.7.1* 


9.0 


22 


9.9 


10. U 


5. 


White 


Females- 





11. u 
8.0 

10.7 
8.6 
9i6 
9. It 
7.2r 
8.U 
7.6 
' 8.7 

10.3 



10.2 

8.6 : 
9.9 
8.9 
9.U- 
9^3 
8.1 
8.8 
8.3 
8.9 
.9.7 



Black Malea 
No With 
Subsidy Subsidy 



9.5 

8.0 . 
. 9.U 

8.2 

8.9 
10.2 

9,6 
10.9 

9.2 

8,3 



8.3^ 
9.3' 
8.6' 
9.3 
8.7 
9.0 
9.6 
9.U 
10.0 
9-^2 
8.7 



% Char»;e 

-2 

8 
-1 

6 

1 • 

-2 

-r8 . 
0 

5 



BlackFemales 



-11 


7.8 . 


8.3 


6 


8 


- 8.7 


.8.9 


2 


-8 


8.3 


8.9 


7 


\- 


9.U. 


9.3 


-1 


-2 


9.0 


9.0 . 


0 


-1 


9.2 


9»1 


- -1 


13 • 


10 ..1 


9.6 


-5 


C 
J 


; 9.U, 


9.3 


-1 


9 


10.0 


9,6 


■ -If. 


2 


, 9.5 


9.3 


■ -2 


-6 


8.7 . 


8.9' 


2 



V ■ • . . . 

Source: Calculated from data presented in Tables 1 and 3. 




- ,3he resHlta aufigest a substantia shift in the suppOy of 'vorkbrs 
to different occupations . in response to the wage subsidy,; program. ' , 
Tbe response of selection probabilities to "the vage subsidy prolan. ^ 
depends both upon its effect on the variables influencing occupational 
Choice and on their relative weights ; since both -the occupation attri- 
butes and the weights vaxy among tl,e four race-sex groups.' the net effect 
Of the wage subsidy on the probability. of selecting various occupa- 
tions varies markedly race and aex. 




' W f s'ecL\!^S.f ^fLc^ structure. Which will 

. estimate these e^^ecJs ^e^^ -election probabilities . We do not. • 
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5» Concl\islon . ' . 

• * • . ' > r 

We have estiaated the effect of a wage subsidy on the choice of 
occupation by varioue wc3:ker suo^roupa. Since-, the wage subsidy affects 
the present value of lifetiine earnings, the present -value of income 
foregone due. to unenqployment and training costs, it affects the pro- 
bability of selection^ pf each occupation.. The net effect veuries across 
occupation for each individual, since the subsidy induces a greater 
increase in wages the'' lower the prevailing, wage* It also vairdes by 
race and sex, because both the veur'iables influencing occupational'''- 
choice and the relative weights given to each of them in choosing 
occupatiojQS vary among the four race and sex groups. "-^ 
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